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$a_{1},$ $\ldots,a_{n}$ $V$ $b$ Euclid
$b’$ $Proj_{V}(b)$
$AA^{\dagger}b=$ Proj $V(b)$





. $T$ $\{\cdot|\cdot\}$ $x_{1},$ $x_{2},$ $\cdots$ , $x_{n}$
$U= \{[x_{1}x_{2}\cdots x_{n}]^{T}\in \mathbb{R}^{n}|Proj_{V}(b)=\sum_{i=1}^{n}x_{i}a_{i}\}$
Eucl $d$
$Proj_{V}(b)=\sum_{i=1}^{n}\langle q|b\rangle a_{i}=\sum_{i=1}^{n}\langle a_{\dot{*}}|b\rangle c_{i}$
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Fourier ($a_{1},$ $\ldots,$ $a_{n}$ ) $a_{1},$ $\ldots,$ $a_{n}$





$A$ $(m, n)$- $b\in \mathbb{R}^{m}$ (1) (2)
:
$\bullet$ Farkas
(1) $x\in \mathbb{R}^{n},$ $Ax=b,$ $x\geqq 0$ ,
(2) $y\in \mathbb{R}^{m},$ $A^{T}y\geqq 0,$ $\langle b|y\rangle<0$ ;
$\bullet$ Gale
(1) $x\in R^{n},$ $Ax\leqq b,$ $x\geqq 0$ ,
(2) $y\in \mathbb{R}^{m},$ $A^{T}y\geqq 0,$ $y\geqq 0,$ $\langle b|y)<0$;
$\bullet$ Gordan
(1) $x\in \mathbb{R}^{n},$ $4x=0,$ $x\geq 0$ ,
(2) $y\in \mathbb{R}^{m},$ $A^{T}y<0$ .
( : $v=[x_{1}x_{2}\cdots x_{n}]^{T}$ $v\geqq 0$ $i$ $v_{i}\geqq 0$ $v>0$




Gordan $a_{1},$ $a_{2},$ $\ldots,$ $a_{n}\in \mathbb{R}^{m}$
(1) $x\in S_{n},$ $\sum_{1=1}^{n}x_{i}a_{i}=0$ ,
(2) $y\in \mathbb{R}^{m},$ $\forall i=1,2,$ $\ldots,n,$ $\langle a_{i}|y)<0$ ,
$S_{\hslash}=\{x=[x_{1}x_{2}\cdots x_{n}]^{T}\in \mathbb{R}^{n}|x\geqq 0$ and $\sum_{:=1}^{n}x_{i}=1\}$
$a_{1},$ $a_{2},$ $\ldots,$ $a_{n},$
$b\in R^{m}$
(1) $x\in S_{n},$ $\sum_{:=1}^{n}x_{i}a_{i}=b$,
90
(2) $y\in \mathbb{R}^{m},$ $\forall i=1,2,$ $\ldots,n,$ $\langle a_{i}|y\rangle<\langle b|y\rangle$ .
( )
[2] $f$ : $\mathbb{R}^{m}arrow \mathbb{R}$
G\^ateaux $\epsilon>0$ $x\in \mathbb{R}^{m}$
$||gradf(x)\Vert<\epsilon$








yadf $(x)= \sum_{1=1}^{n}\frac{\exp\langle a_{i}|x)}{\sum_{j=1}^{n}\exp\langle a_{j}|x\rangle}a_{i}-b$
$\sum_{\dot{z}=1}^{n}\frac{\exp\langle a_{i}|v_{k}\rangle}{\sum_{j=1}^{n}\exp\langle a_{j}|v_{k})}a_{i}arrow b$ $(karrow\infty)$
$x_{i}^{(}$
)
$= \frac{\exp\langle a_{1}|v_{k}\rangle}{\sum_{j=1}^{n}\exp\langle a_{j}|v_{k}\rangle}$ , $i=1,2,$ $\ldots,n$
$x^{(k)}=[x_{1}^{(k)},x_{2}^{(k)}$ , .. . $:^{x_{n}^{(k)}]^{T}}$









$- \sum_{i1}^{\text{ }}\overline{x}_{i}\log\overline{x}_{i}=$ $larrow\infty 1\dot{m}EEI)x_{i}^{(k_{\mathfrak{l}})}\log x_{*}^{(k_{\mathfrak{l}})}$
.
$=- \lim_{\iotaarrow\infty}(\{\sum_{=1}^{n}x_{*}^{(k_{l})}a_{i}v_{k_{1}}\}-\log\sum_{j=1}^{n}\exp\langle a_{j}|v_{k_{1}}))$
$=- \lim_{larrow\infty}(\langle b|v_{k_{t}}\rangle-\log\sum_{j=1}^{n}\exp\langle a_{j}|v_{k_{l))}}$
$=- \lim_{larrow\infty}(\{.ik_{1}\}- l\circ g\sum_{j=1}^{n}\exp\langle a_{j}|v_{k_{\iota\rangle)}}$
$=- larrow\infty$
$\geqq$ $- \sum_{i=1}^{n}x_{i}\log x_{i}$




1: $v(t)$ ( ) $w(t)$ ( )
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$w(t)= \sum_{i=1}^{n}\frac{\exp\langle a_{1}|v(t)\rangle a_{i}}{\sum_{j=1}^{n}\exp\langle a_{j}|v(t)\rangle}arrow b$ $(tarrow\infty)$
$i=1,2,$ $\ldots,n$
$\frac{\exp\langle a_{i}|v(t)\rangle}{\sum_{j=1}^{n}\exp\langle a_{j}|v(t))}arrow\overline{x}_{1}$ $(tarrow\infty)$
$b\not\in\varpi\{a_{1},a_{2}, \ldots,a_{n}\}$
2: $v(t)$ ( ) $w(t)$ ( )
$b\in \mathbb{R}^{m}$ $c\in C=$ $\{a_{1},a_{2}, \ldots,a_{n}\}$
$||b-c||=\dot{m}n||b-a||a\epsilon c$ .









yadf $(v(t))= \sum_{:=1}^{n}\frac{\exp\langle a:|v(t))}{\sum_{j\approx 1}^{n}\exp\langle a_{j}|v(t)\rangle}a_{i}-c-(b-c)$ ,
$\frac{d}{dt}u(t)$ $=$ $- \sum_{i=1}^{n}\frac{\exp\langle a_{i}|v(t))}{\sum_{j=1}^{n}\exp\langle a_{j}|v(t)\rangle}a_{i}+c$
$=$ $- \sum_{i\Leftarrow 1}^{n}\frac{\exp\langle a_{1}|u(t)+t(b-c))}{\sum_{j=1}^{n}\exp\langle a_{j}|u(t)+t(b-c)\rangle}a_{i}+c$
$=$ $- \sum_{:=1}^{n}\frac{\exp\langle a_{i}|u(t)\rangle\cdot\exp(t\langle a_{1}-c|b-c))}{\sum_{j=1}^{n}\exp\langle a_{j}|u(t))\cdot\exp(t\langle a_{j}-c|b-c\rangle)}a_{i}+c$
$\langle a_{i}-b|b-c\rangle=0$ $\exp(t\langle a_{i}-c|b-c))=1$ .




$\sum_{k}\frac{\exp\langle a_{i_{k}}|u(t)\rangle}{\sum_{l}\exp\langle a_{j_{l}}|u(t)\rangle}a_{i_{h}}arrow c$ $(t\uparrow\infty)$
$\sum_{i=1}^{n}\frac{\exp\langle a_{1}|u(t)\rangle\cdot\exp(t\langle a_{1}-c|b-c\rangle)}{\sum_{j=1}^{n}\exp\langle a_{j}|u(t)\rangle\cdot\exp(t\langle a_{j}-c|b-c\rangle)}a_{i}arrow c$ $(t\uparrow\infty)$
$\sum_{i=1}^{n}$
$-$
$a_{*}arrow c$ $(t\uparrow\infty)$ .
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